Until recently refractory congestive heart failure under optimal medical treatment could only be treated surgically by heart transplantation. Many factors, such as a lack of donors, an operative mortality rate of 10-20%, and side eVects associated with immunosuppression, have prompted heart surgeons to find alternative treatments. Moreover the number of heart failure patients is steadily growing. Although medical treatment has changed the course of the disease, it has only helped to slow the process of deterioration. Patients referred for surgery show a longer evolution than in the past and are probably more sick. Since the early '90s many surgical options have appeared and, like medical treatment, should allow a tailored surgical approach. Ischaemic cardiomyopathies can benefit from myocardial revascularisation even in patients without angina and an ejection fraction below 20%. 1 2 Such patients could already have some kind of ventricular reduction with use of the Dor procedure in dyskinetic and akinetic areas. 3 More recently, Bolling has called our attention to the deleterious eVect of mitral regurgitation in such failing ventricles and advocated a simple annuloplasty to make the mitral valve competent again. 4 All these options can be used either in isolation or in combination in any given patient. On the other hand, dilated cardiomyopathy has lacked alternative solutions to heart transplantation. Recently, two surgical options became available at the same time: isolated mitral valve repair, and left ventricular reduction with correction of mitral regurgitation-the Batista procedure.
Mitral valve repair was pioneered by Bolling and represents probably the easiest and most elegant way to treat a key factor of congestive heart failure. 4 In a series of more than 60 patients evenly distributed among ischaemic and dilated cardiomyopathies, Bolling's operative mortality is extremely low (< 2%). Actuarial survival reaches 82% at one year and 72% at two years. More interestingly, all patients have improved not only functionally but also haemodynamically. However, it seems doubtful whether all patients-irrespective of their aetiology, size of left ventricular cavity, or presence of severe pulmonary hypertensioncan benefit from a simple mitral valve repair. It always seems diYcult to admit that a procedure has no contraindications and that its promoter did not find any algorithm to make the decision whether or not to correct mitral regurgitation in end stage congestive heart failure patients. No other series has shown similar data. Although results from other authors would show restrictive indications, higher operative mortality and less improvement, the question remains: should this surgical option be thrown away? Probably not, because we are only searching for a palliative procedure which can significantly improve survival and-moderately, if not mildly-functional and haemodynamic status.
The other surgical option-the Batista procedure-has been associated with many mistakes, mainly because of its revolutionary concept and its incredible media impact; both never do well in the medical field. Batista has proposed this operation in a huge country where heart transplantation is not available and therefore no selection criteria was described, no pre-and postoperative data were recorded, and midterm survival could not be accurately reported. Many surgical centres around the world, mainly in the USA, have applied Batista's principles without any critical analysis before its clinical application.
Is patient selection the key?
Not surprisingly, results were very poor and this option was recommended to be abandoned. However, very few have tried to select patients such as was done at the Cleveland Clinic Foundation, where McCarthy and colleagues have separated ischaemic cardiomyopathies from dilated idiopathic cardiomyopathies. 5 Considering that a scarry, patchy myocardium could not oVer a predictable response to the Batista operation, they have recommended to use it only in idiopathic cardiomyopathies. This tremendous improvement in patient selection has led to improved results. Experience of operating on 57 patients has shown that mechanical support may be necessary to decrease operative mortality as 11 patients (17%) required a left ventricular assist device (LVAD) postoperatively. However, not all countries can aVord such a policy for economical reasons. Actuarial survival is 82% at one year and data are not available beyond that period. Young age seems to be a risk factor and this procedure should probably be oVered to patients who cannot receive heart transplantation, either for age reasons or for risk factors associated with heart transplantation. Finally, actuarial freedom from failure was close to 60% at one year. This last point is probably the most crucial because it shows that in this series, left ventricular reduction to a certain extent has unpredictable results. Do these results mean that this operation is not eVective and unreliable, or does it mean that selection of candidates is still not restrictive enough? Many other factors concerning the adequate amount of myocardium to be removed, and the need for mitral regurgitation correction (either with mitral repair or with mitral valve replacement), still need to be further analysed and explained. Likewise the whole concept relies on systolic dysfunction, and no one has ever addressed the question of diastolic dysfunction, which can become important when the size of the cavity becomes smaller.
Timing of the procedure
Many factors concerning indications, timing, and surgical approach need to be clarified. For example, what is the most appropriate timing for such a procedure? Should patients be operated upon when stabilised in New York Heart Association (NYHA) functional class III, or should it be performed when patients are in class IV and sometimes inotrope dependent? In our small series, one patient had been assessed and found to be an excellent candidate. This patient remained stable in NYHA class III for three years. He progressively deteriorated and when he became class IV, specific echocardiographic parameters favouring the Batista procedure disappeared. His ongoing deterioration prompted us to insert an LVAD as a bridge to transplantation. We strongly believe that fibrosis may be related to the duration of the disease.
Considering the size and the shape of ventricular reduction, the Laplace law has been applied to this concept. However, it can only be an approximation which does not allow to us to predict scientifically whether removing a width of 3 cm would be better than removing more or less. Moreover there is no scientific means by which to decide what amount of ventricular mass should be left according to a given size of ventricular cavity. From the surgical standpoint it seems easier to remove a wedge shaped piece of myocardium with its base at the apex of the heart. However, the base is always more dilated than the apex and probably a wedge resection with its base at the base of the heart would be more eYcient, although more challenging. Concerning the mitral valve treatment, it remains a key point for those who both favour and deny the eYcacy of the Batista procedure. For those who dislike the procedure, an isolated mitral valve repair would always be suYcient, irrespective of the size of the left ventricle, such as in Bolling's theory. For those who favour the Batista operation, we believe that mitral regurgitation correction is only one component of the operation, but is not enough by itself.
We, like McCarthy, have performed the Batista operation in patients with a very dilated left ventricle (end diastolic dimensions > 90 mm) without concomitant mitral regurgitation, which proved to be successful. This shows that the mitral component in some patients is not the main factor for heart failure. Like others, we believe that papillary muscles, as well as the mitral annulus, are the main components of the left ventricle and play a role, not only in systolic but also in diastolic dysfunction. As opposed to Batista's recommendation which states, "the more myocardium removed, the better", we think that mitral valve repair is probably the only option to treat mitral regurgitation in such patients. Batista's recommendations for resecting more myocardium with the mitral valve apparatus can be detrimental and might explain the poor results reported after such a procedure. Do these results, which do not meet the expectations but still achieve more than 80% survival at one year, mean that this operation should be abandoned, or does it mean that selection was not adequate? This procedure is not favoured anymore, especially in the USA, because its results were not predictable. Is it because the concept is not valid, or is it because more powerful predictive factors have not been described until now?
Personal series
In our personal series, we have assessed 52 patients showing idiopathic dilated cardiomyopathies exclusively. Patients, as a first step, met the Cleveland Clinic criteria such as an end diastolic diameter > 70 mm, a wall thickness > 0.7 cm, and a distance between both papillary muscles > 3 cm. As a second step all patients underwent stress dobutamine echocardiography at low doses (< 12 µg/kg/ min). Many parameters were recorded before and after dobutamine infusion-mainly stroke volume, wall thickness, mitral regurgitation evolution, and pulmonary pressure. All parameters were searching for a contractile reserve. The most powerful predictive parameter for good outcome seems to be an increase of more than 30% of the stroke volume provided that pulmonary pressure does not show a steep augmentation. Only eight patients met our criteria and underwent a left ventricular reduction associated with a mitral valve repair. In all instances a prosthetic ring was sutured and an Alfieri stitch used to increase coaptation. It also has to be stressed that in seven cases a tricuspid repair has been performed by using a tricuspid ring. We strongly believe that such correction can decrease right ventricular afterload, just as mitral regurgitation correction decreases left ventricular afterload. Six patients are long term survivors with follow ups of 1-3 years. All have improved significantly-both functionally and haemodynamically-and their left ventricular cavity has not redilated. Of the two deaths, one was caused by septic shock in the early postoperative phase, and the other resulted from chronic renal failure. All patients who underwent this procedure were in NYHA class IV, and four out of eight were inotrope dependent. All patients had a peak oxygen consumption < 14 ml/min/m 2 . Although our experience is very small, we believe that there is a place for the Batista operation in patients with severe congestive heart failure and who, for some reason, cannot undergo heart transplantation. We also believe that no more than 20% of idiopathic cardiomyopathies are appropriate for this procedure, and that further investigations are required to define a suitable candidate in this regard. According to our histological data, patients who underwent the Batista operation showed mild myocardial fibrosis or none at all. On the other hand, those patients who underwent heart transplantation, after a Batista assessment, showed in all cases diVuse and moderate or severe fibrosis in the myocardium. Is fibrosis the key answer?
The future for the Batista procedure Is there any future for this operation? We believe that there is, mainly because of the lack of donors for transplantation and the increasing number of heart failure patients who sooner or later will not respond to optimal medical treatment. Techniques to assist a failing heart in order to allow its potential recovery have recently been proposed. This approach, although uncommon, has been reported by several authors after LVAD implantation and secondary removal, thereby avoiding heart transplantation. Perhaps the future of the Batista procedure will be linked to heterotopic heart transplantation, which will allow a temporary unloading of the repaired ventricle and thus safely diVerentiate between those patients able to live without a second heart and those who permanently need this assistance.
Heart failure surgery is at its early phase, especially for palliative procedures, and further elaboration and investigations are required before any definitive conclusions can be drawn. 
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Editorial
Blood pressure measurement is changing! As we move into the new millennium, the century old Riva-Rocci/KorotkoV technique of measuring blood pressure is changing. There are a number of reasons for this. First, mercury is a toxic substance, the use of which can no longer be countenanced in clinical medicine, and the traditional technique, despite a history of reputable service, is likely to disappear from clinical practice.
1 2 Second, it is now recognised that though the old technique has given good service, it is fraught with inaccuracies, 3 and accurate automated devices are becoming available to replace the mercury sphygmomanometer. Third, 24 hour ambulatory blood pressure measurement (ABPM) has highlighted the phenomenon of white coat hypertension, and more reliance is being placed on blood pressure behaviour than on casual measurement of blood pressure levels. 4 
Banning mercury
Mercury is a toxic, persistent, and bioaccumable substance, many tons of which are distributed throughout the world to hospitals and countless individual doctors and little of which is returned for disposal. Admittedly the contribution of mercury from sphygmomanometers to environmental pollution is small, but none the less, mercury from whatever source finds its way back into the environment through evaporation, in sewage or in solid waste, most seriously damaging the marine environment, and it accumulates in soil and in sediments thereby entering the food chain. 1 The mercury thermometer has been replaced in many countries, and in Sweden and the Netherlands the use of mercury is no longer permitted in hospitals. In other European countries, however, including the UK and Ireland, the move to ban mercury from hospital use has not been received with enthusiasm because we do not have an accurate alternative to the mercury sphygmomanometer. 1 2 This ambivalence often results in hospitals and doctors replacing mercury sphygmomanometers with unreliable and inaccurate devices, such as aneroid sphygmomanometers, which become inaccurate with use and should not, therefore, be substituted for the mercury instrument. 2 Many automated devices have had a poor record for accuracy, but automated devices are now beginning to satisfy the stringent criteria of the validation protocols of the British Hypertension Society (BHS) and the Association for the Advancement of Medical Instrumentation (AAMI). 5 The passing of mercury sphygmomanometers should not in itself be a cause for concern. In fact, it might be argued that the sooner we rid ourselves of an inaccurate technique, on which we base so many important decisions of management, the better. 1 3 Automated devices can remove observer error and provide in addition a printout of the measurement with the date and time of the measurement, or the measurement can be stored for display in a computer program.
Banning mercury from clinical use raises another issue of importance for clinical medicine. The Systeme International (SI) unit for pressure is the kilopascal. However, replacing the millimetre of mercury by the kilopascal has been postponed until such time as there is a suitable alternative to the mercury sphygmomanometer. 6 If the millimetre of mercury is no longer the unit of measurement for blood pressure, the mainstay of the medical argument for retaining it as a unit of measurement-namely, that we measure what we see-will also disappear.
White coat hypertension
The importance of white coat hypertension rests on a curious haemodynamic phenomenon, which has quite profound clinical relevance: patients-let us call them people, because they may not be ill-who appear to have hypertension when their blood pressure is measured by the traditional Riva-Rocci/KorotkoV method, have normal blood pressures when ambulatory techniques are used to record their blood pressures away from the medical environment. Put another way, conventional blood pressure measurement is misleading in people with white coat hypertension (and most of us have some degree of white coat reaction), and if decisions are based on these measurements inappropriate diagnosis and treatment may result.
The best way to diagnose white coat hypertension is with ambulatory blood pressure measurement. 7 The evidence from self measurement of blood pressure is not as conclusive, but the phenomenon can be demonstrated if home recorded blood pressures are normal with elevated clinic blood pressures. Unfortunately, there is no means of identifying people with white coat hypertension except by demonstrating the presence of normal blood pressures away from the medical environment.
The most popular definition is that blood pressure measured by conventional techniques in the oYce, clinic or surgery is above 140/90 mm Hg, but when ambulatory measurement is performed the blood pressures are normal throughout the 24 hour period, except perhaps during the first hour of the 24 hour recording when the patient is under the pressor influence of the medical environment while having the monitor fitted (fig 1) . 7 White coat hypertension is common, being present in about a quarter of people who appear to have hypertension with conventional measurement. 8 The consequences of failing to identify white coat hypertension are considerable. Young (and indeed the not so young) people may be penalised for insurance and pension policies, and for employment. Life long treatment may be prescribed unnecessarily, and if antihypertensive medication is given to people whose 24 hour pressures are normal they may be made unwell by the adverse eVects of medication. In the elderly, in whom white coat hypertension is common, the inappropriate use of drugs may have serious debilitating consequences.
Are people with white coat hypertension at risk? This is an important question because future management will be dependent on it. The evidence from a growing literature on the subject strongly supports the view that though white coat hypertension may not be altogether benign (some 10% of subjects show echocardiographic evidence of increased left ventricular hypertrophy), the risk of cardiovascular complications is very much less than for patients with sustained hypertension. 9 Therefore, most people with white coat hypertension are not in need of antihypertensive medication, but because some may be at risk, albeit it considerably less so than patients with sustained hypertension, follow up is required. Of course, concomitant risk factors, such as smoking, obesity, and hypercholesterolaemia, should be addressed.
Ambulatory blood pressure measurement
It is recommended that people with white coat hypertension should be followed at yearly intervals with ambulatory measurement. 10 In advocating the use of ambulatory measurement annually to follow people with white coat hypertension, the fiscal argument is often invoked, namely that the technique is too expensive to justify such a recommendation, and that indiscriminate use of ABPM would place an intolerable burden on health care services. Studies on the economics of ABPM are few, and the fear of inappropriate use, especially in private practice, has had a negative influence. 4 However, the main riposte to the financial argument must be that if drug treatment is postponed or averted, the savings in pharmacological costs far outweigh the technologic costs of using ABPM. Until recently the evidence that ABPM might beneficially influence drug prescribing was lacking. However, in a study in which treatment was prescribed on the basis of either conventional blood pressure or mean daytime ABPM, significantly less antihypertensive medication was prescribed when ABPM was used, multiple drugs were used less frequently, and importantly there was no diVerence in left ventricular size between the two groups, showing that the patients for whom less medication was prescribed were not disadvantaged in terms of target organ status.
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The issue of equipment accuracy is very much better for ABPM devices than for other automated devices, with a large number of devices fulfilling the criteria of the BHS and AAMI protocols (for a list of devices see O'Brien and colleagues 10 ). Another argument put forward against the use of ABPM is that there are not suYcient data from longitudinal studies showing its superiority over conventional measurement to justify its use in clinical practice. In fact this line of reasoning is no longer valid as the evidence is now available to show that ABPM is superior to conventional measurement in predicting prognosis. 12 However, when ABPM is used to find those people with elevated conventional blood pressure in whom blood pressure elevation is not sustained when they are removed from the pressor eVect of the medical environment, the technique is merely a facet of good clinical practice in which the issue of outcome is secondary. Who should have ABPM? This interesting question is addressed-but not answered satisfactorily-in three prestigious international guidelines on hypertension: the Joint National Committee on prevention, detection, detection, evaluation, and treatment on high blood pressure (JNC VI) 13 recommends that ABPM should be performed in "suspected white coat hypertension", whereas the BHS, 14 and the World Health Organization/ International Society of Hypertension (WHO/ISH) 15 guidelines both recommend that ABPM should be performed when blood pressure shows "unusual variability". However, the guidelines do not say when white coat hypertension should be suspected, or what exactly constitutes unusual variability of blood pressure, simply because there are no identifying characteristics for white coat hypertension other than by demonstrating that elevation of blood pressure using conventional measurement is absent on ABPM. 16 The BHS recommendations on the use and interpretation of ambulatory blood pressure measurement recommends the technique for the exclusion of white coat hypertension. 10 But as every patient with apparent elevation of blood pressure in our clinics and surgeries could have white coat hypertension, does this mean that all such people should have ABPM? The answer has to be "yes" in patients with mild, borderline and moderate elevation of blood pressure on conventional measurement. I would not permit a doctor to prescribe life long treatment for me on the basis of conventional measurement, and this is also my recommendation for my patients. The benefits of identifying white coat hypertension are such that ABPM should be available to patients wherever and whenever the diagnosis of "hypertension" is contemplated.
Self blood pressure measurement
Self blood pressure measurement is re-establishing a place for itself in the management of hypertension. The First International Consensus Conference on Blood Pressure Self-Measurement was held in Versailles in June 1999. 17 A large number of issues were examined and it was agreed that self measurement had a role in the management of hypertension, but that data were needed from longitudinal studies before its place could be firmly established. The technique should be seen as complementary to ABPM rather than a substitute for it, as both techniques allow blood pressure behaviour outside the medical environment to be assessed in diVerent ways. A transoesophageal echocardiographic long axis view of the aortic root during diastole in a patient after a Yacoub type of valve sparing procedure (middle; Ao, prosthetic ascending aorta) and during systole in a patient after a David I type of valve sparing procedure using the new Dacron conduit (bottom) shows the normal shape and dimension of the sinuses, the natural narrowing of the sinotubular junction, and the perfect alignment of the open leaflet with the prosthetic ascending aortic wall.
Upon implantation of the new aortic root conduit and without technical modification of the techniques as originally described by their authors, it is possible to restore a perfect anatomy of the aortic root.
Editorial
Managing out-of-hospital cardiac arrest survivors: 1. Neurological perspective Survival from out-of-hospital cardiac arrest is becoming an increasingly common occurrence, because of defibrillation initiatives and increased public awareness of basic life support skills. [1] [2] [3] [4] Two main factors determine survival from an out-of-hospital cardiac arrest: prompt administration of eVective cardiopulmonary resuscitation (CPR); and early defibrillation. In addition to increasing the number of victims who survive to discharge, these interventions also allow some individuals to survive who would have otherwise succumbed immediately, only for them to die later because of the sequelae of cerebral hypoxia. Thus, there is an increasing population of cardiac arrest victims who survive with neurological injury. For those who avoid lethal brain injury, the initial priority is the assessment of the risk of further arrhythmic events. This is important because treatments such as revascularisation, antiarrhythmic drugs, and implantable cardioverter defibrillators (ICDs) reduce the risk of subsequent death in some subgroups. Resuscitated cardiac arrest victims present a challenge on two fronts: assessment and treatment of neurological injury, and assessment and intervention to minimise risk of further arrhythmic events. This first article focuses on early management and neurological sequelae of cardiac arrest. The second article in this series focuses on investigating the substrate for cardiac arrest, and interventions that reduce the risk of further arrhythmic events.
Immediate management
After admission, resuscitated cardiac arrest victims may be unstable for several reasons. Nearly half require mechanical ventilation, and aspiration of gastric contents may exacerbate respiratory compromise. Peri-arrest arrhythmias are common, and management guidelines are published by the Resuscitation Council (UK). 5 Hypotension can result from the process that leads to the cardiac arrest (for example, myocardial infarction) and from post-resuscitation myocardial stunning, necessitating the use of inotropes or mechanical circulatory support, or both. Many resuscitated cardiac arrest victims are elderly and have serious underlying comorbidity. Essential to their management is involvement of their family at this stage in discussion about treatment. In this way, patients can be managed at a level appropriate to their overall prognosis and quality of life. Age alone should not dictate whether or not intensive treatment is given, since the elderly have almost as good a prospect of survival to discharge as younger patients after initially successful resuscitation. 6 Management of specific triggering pathologies (for example, acute myocardial infarction) will be discussed in the second article in this series.
Mechanisms of brain injury during and after cardiac arrest
Data from animal models, and limited human studies of neonatal hypoxia and cerebral hypoperfusion during cardiopulmonary bypass, indicate that brain injury occurs through several mechanisms. Hypoxia itself is the main factor-failure of ATP dependent cell membrane ion transporters leads to influx of calcium into the neuronal cytoplasm, causing cell death. In addition, oxidative stress occurs after resuscitation due to abrupt restoration of tissue blood flow and administration of supraphysiological concentrations of oxygen. 7 Free radical mediated tissue injury occurs, leading to microvascular damage and impaired reflow, similar to that seen after coronary reperfusion. 8 9 Cerebral oedema may follow, caused by movement of fluid from the intravascular compartment into the hyperosmotic interstitial space. 10 Infiltration of tissue by neutrophils may result from release of chemotactic factors and expression of integrins (for example, CD11b/ CD18 and ICAM-1), and further tissue injury may occur. 11 Finally, neuronal injury may also result from cerebral hypoperfusion after resuscitation caused by reduction in cardiac output. "Watershed" zones (for example, the hippocampus) may be especially prone to injury during and after resuscitation because of their relatively poor blood supply, potentially leading to memory and visiospatial deficits.
Assessment and management of hypoxic brain injury
Accurate prognostic assessment of cardiac arrest survivors is important because treatment decisions are partly governed by the patient's prognosis. If a given patient is assessed as having zero probability of survival to discharge, treatments such as CPR, antibiotic therapy or organ support may be inappropriate. Conversely, it is important not to deprive patients of these treatments if their prospect of survival is real. Knowledge about the patient's prognosis also helps when counselling their family about the likely outcome.
SPECIFICITY: THE KEY TO PROGNOSTIC ASSESSMENT Many cardiac arrest victims are admitted to hospital unconscious, with an uncertain prognosis, and are diYcult to assess and manage. More than 75% of initially comatose patients die during hospital admission. 12 When assessing a patient's prognosis, an important issue is the specificity of the tests used. In other words, it is important for that test to be as certain as possible when it predicts in-hospital death, otherwise the patient could be denied treatment when their prospect of survival is not hopeless. Sensitivity is less important; no prognostic test can identify all patients who will die in hospital, because death occurs from many causes-cerebral hypoxia, arrhythmias, pump failure, sepsis, etc. Many methods have been evaluated for assessing the prognosis of cardiac arrest victims. These include clinical algorithms, neurophysiological tests, and tests which quantify structural brain injury.
CLINICAL METHODS
Clinical assessment aids risk stratification of cardiac arrest victims. The Glasgow coma score (GCS) has been evaluated in several studies. 12 Although a low admission GCS identifies patients at greatest risk of in-hospital death, in most studies high specificity is only achieved when the GCS is measured three to five days after admission. Even then, patients with an intermediate GCS have an indeterminate prognosis. Its utility is limited in ventilated patients and in patients treated with sedation and neuromuscular blockade. A more sophisticated scoring system, incorporating variables such as pupil response, doll's eyes reflex, blink reflex, and presence or absence of seizures, was developed by Levy, based on data from more than 200 patients with hypoxic-ischaemic coma. From these data a flow chart algorithm has been developed to predict prognosis at diVerent time points after cardiac arrest (fig 1) . 13 In particular, persistent absence of the pupillary reflex predicted either death or severe neurological disability with absolute specificity. This type of algorithm is useful, and requires consistency in examination technique, but it is also of limited use in patients receiving sedation or neuromuscular blockade.
NEUROPHYSIOLOGICAL TESTING
The two main techniques for neurophysiological assessment are electroencephalography (EEG), which measures cerebral electrical activity at rest, and cerebral evoked potentials, measured in response to defined stimuli. Specific EEG findings, such as the alpha coma, burst suppression, and isoelectric patterns, have been identified with an adverse prognosis.
14 These lack specificity, with some patients surviving despite their presence. In contrast cerebral evoked potentials, such as the cortical response to median nerve stimulation, can reliably identify subgroups with a poor prognosis with a specificity that is superior to clinical algorithms and to the EEG.
QUANTITATION OF BRAIN INJURY
Clinical and neurophysiological techniques rely on assessing brain function. An alternative approach is to estimate the magnitude of the brain injury caused by cardiac arrest. Magnetic resonance imaging and computerised tomography are of limited use, and can usually only detect gross abnormalities such as watershed infarcts or intracranial haemorrhage. Brain injury can also be measured using biochemical markers in a manner analogous to that of cardiac enzymes in myocardial infarction. Two markers appear promising from recent trials-protein S-100 (a glial protein), and neuron-specific enolase (NSE). One early report indicated that a serum NSE concentration greater than 33 µg/l measured within a week of cardiac arrest had a sensitivity of 80% and a specificity of 100% for persistent coma. 15 Estimation of serum S-100 concentration as early as 24 hours after cardiac arrest identifies a subgroup with an apparently hopeless prognosis (S-100 concentration > 0.7 µg/l). 16 These findings are based on small cohorts and require confirmation in a larger scale study before they can be applied to clinical decision making.
DO ADJUNCTIVE TREATMENTS IMPROVE PROGNOSIS?
Several adjunctive treatments have been evaluated in attempts to limit brain injury after cardiac arrest. These include administration of glucose (as a substrate for brain metabolism), dexamethasone and mannitol (to reduce osmotic load and cerebral oedema), barbiturates (to reduce cerebral oxygen demand), and nimodipine (to improve cerebral blood flow and to reduce entry of calcium into neurons). None of these agents has been conclusively shown to improve outcome. Preliminary data suggest that induction of mild hypothermia during cardiac arrest aVords a degree of cerebral protection, but it is diYcult to envisage how this could be practically applied. 17 Perhaps the most encouraging development in neuroprotection relates to experimental evidence of limitation of brain injury with antioxidant agents, notably the 21-aminosteroid tirilazad. 18 Since oxidative stress can persist for several hours after cardiac arrest, such agents may in future have a role in neuroprotection.
QUALITY OF SURVIVAL: IS RESUSCITATION WORTH THE EFFORT?
Cardiac arrest victims may survive after a prolonged but non-lethal period of cerebral hypoxia. The resulting neurological injury can be severe enough to aVect cognitive function and to compromise patients' independence. Overt neurological deficits are surprisingly uncommon, aVecting less than 5% of patients. Cognitive dysfunction is more prevalent, aVecting between 20-50% of patients. 19 Memory impairment is common and may aVect the patient's ability to return to work and to perform daily activities. Despite this, most out-of-hospital cardiac arrest survivors are functionally independent and have intact cognitive function.
Conclusions
Cardiologists and intensivists can expect to care for a growing population of out-of-hospital cardiac arrest survivors. Most are unconscious on admission to hospital. Although early awakening is associated with a good neurological prognosis, the prognosis of those who remain comatose is diYcult to assess, and management decisions are diYcult. Clinical prognostic scoring systems and cortical evoked potentials help in their evaluation, and can assist when planning counselling of relatives. Figure 2 summarises the key elements of early management. There is a need to develop more reliable methods of prognostic assessment that are specific at identifying patients who have a hopeless prognosis at an early stage, ideally on the first day of admission. For those who survive, identification of the cause of cardiac arrest is central to assessment of future risk and in planning their management. In November 1998, a 63 year old male patient with residual angina after a first myocardial infarction, was treated with coronary angioplasty and stenting for a critical stenosis of the mid-portion of the left anterior descending artery. He was included in the BRIE ( irradiation in Europe) trial and after dilatation, he received 14 grays of radiation from a 3 cm length source (Novoste) (below left). According to the protocol of the study at that moment, ticlopidine 250 mg twice a day was prescribed for one month together with long life aspirin treatment.
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In May 1999, at the planned six month follow up, control coronary angiography revealed no restenosis in the left anterior descending artery (below middle).
In August 1999 the patient developed a sudden episode of rest angina. Angiography revealed a subtotal occlusion in the stent (below right). He underwent a further balloon dilatation with good angiographic result and was discharged with ticlopidine 250 mg, twice a day, for six months and aspirin.
The problem of stent thrombosis more than six months after stent implantation is relatively new, and is associated with concomitant vascular brachytherapy. For patients with a patent treatment site at six months which subsequently develops a total occlusion, the term "late-late" thrombosis has been proposed (Waksman R. Circulation 1999;100:780-2). Potential causes include: (1) delayed re-endothelialisation; (2) fibrin deposition and platelet recruitment; (3) impaired vasoreactivity and spasm; (4) tissue erosion around the stent; and (5) unhealed dissections. The current judgement among most investigators is that prolonged antiplatelet treatment with aspirin plus ticlopidine or clopidogrel for one year after vascular brachytherapy will totally resolve this issue.
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